This study aims to elucidate the molecular activity that influences lineage propensity in the early mouse embryo. To this aim, we used the embryo-derived epiblast stem cells (EpiSCs), which are developmentally similar to the epiblast of the gastrulating mouse embryo.
This study aims to elucidate the molecular activity that influences lineage propensity in the early mouse embryo. To this aim, we used the embryo-derived epiblast stem cells (EpiSCs), which are developmentally similar to the epiblast of the gastrulating mouse embryo.
WNT signalling activity can be modulated during the derivation and maintenance of the EpiSCs through blocking the release of WNT ligands by the chemical inhibitor IWP2. The blocking of WNT signalling activity leads to a bias of differentiation of the EpiSCs towards ectoderm derivatives, in contrast to the propensity of mesendoderm differentiation of classical EpiSCs. Analysis of the gene expression profiles revealed differences in the transcriptome between both EpiSCs.
In the gastrulating embryo, the allocation of the epiblast cells to the mesendoderm lineage is accompanied by the expression of genes including Mixl1, a homeodomain transcription factor. Mixl1 is down regulated in the EpiSCs when WNT activity is inhibited, consistent with the bias of these EpiSCs toward ectodermal cells. This shift in cell differentiation trajectory implicates the plasticity of cell fates of EpiSC derived in WNT-free condition and that the lineage propensity can be re-set by changes in WNT activity. Interestingly, the mesendoderm propensity of the EpiSCs is correlated with the expediency and magnitude of activation of Mixl1. Further evidences gleaned from EpiSCs studies, place Mixl1 as a major regulator transcription factor for EMT -MET process during gastrulation in the mouse embryo.
Given that Mixl1 activity may be regulated by WNT signalling, this raise the possibility that the activity of WNT-Mixl1 cascade is key to mesendoderm differentiation of the EpiSCs. Modulation of WNT activity and Mixl1 therefore have a convergent function in controlling the differentiation of the progenitor of germ layer tissues. 
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The vertebrate otic placode-precursor of the inner ear-has the remarkable ability to generate a mirror-image twinned organ under some experimental conditions, as originally described over eighty years ago. Understanding the generation of such duplicated structures can give us fundamental insights into mechanisms of organ patterning, tissue polarity and symmetry-breaking during embryogenesis. We have used both systemic and conditional manipulation of either Fgf or Hedgehog (Hh) signalling to generate doubleanterior twinned otic vesicles in the zebrafish embryo. Although the final patterning outcome is similar, we find that the temporal and spatial responses of anterior otic markers to manipulation of each signalling pathway are distinct. Transcriptional responses to mis-expression of fgf3 are rapid and broad, initially spanning the entire anteroposterior extent of the otic vesicle. Responses to Hh inhibition are slower, and are characterised by the de novo appearance of discrete duplicate domains of gene expression. Unexpectedly, we find that the otic epithelium still mounts a transcriptional response to late mis-expression of fgf3, despite a loss of competence to form a complete ear duplication. Expression of hmx3a shows an early transcriptional response to disruption of either signalling pathway; our data suggest that hmx3a is activated by Fgf signalling and de-repressed by Hh inhibition. These observations make hmx3a a good candidate for integrating extrinsic signalling information to give rise to the normal anteroposterior asymmetry in the otic placode. However, we find that mis-expression of hmx3a alone is not sufficient to generate complete anterior otic duplications. With a more detailed understanding of the events leading to duplicate mirror-image patterns in the ear, we refine our model for how anterior and posterior identity is normally assigned to the equipotential poles of the zebrafish otic placode. The activities of developmental signaling are controlled by a large array of post-translational modification events. By contrast, very little is known about the mechanisms that regulate the expression of their core pathway components. We identified in a genetic screen a novel Drosophila gene, stuxnet (stx), as a key component of Notch signaling, a process at the core of cell fate decisions in development, adult tissue homeostasis and cancer. We showed that stx is both necessary and sufficient for transcription of the Notch receptor gene. Genetic interaction analyses revealed that stx lethal mutation can be rescued by reducing the activity of Polycomb (Pc), an essential component of the Polycomb Repressive Group complex 1 (PRC1) that is known to epigenetically silence target genes critical for animal development. Indeed, our ChIP analyses with Pc and the Notch PRE-GFP reporter assays identified in the Notch locus a bona fide Pc Response Element (PRE) responsible for PRC1-mediated Notch gene silencing in vivo. Mechanistically, Stx protein physically interacts with and subsequently destabilizes Pc protein. Thus, Stx facilitates Notch signaling by destabilizing the PRC1 complex, thereby reducing the repressive chromatin modification marker at the Notch locus. Intriguingly, the stx locus contains several binding sites for Su(H), a transcriptional co-activator for Notch signaling. Our in vitro luciferase and in vivo reporter assays confirmed that stx is a genuine target of Notch signaling. The resulting feed-forward loop established between Notch signaling and PRC1-mediated epigenetic repression allows amplification of Notch signaling among neighboring cells for cell fate specification and pattern formation in development.
doi:10.1016/j.mod.2017.04.594
Abstracts S23
